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(57) Abstract: An insulated vibratingly stirring ap- 
paratus ( 1 6), comprising a vibration generating means 
having a vibrating motor (16d) and a vibrating mem- 
ber (16c) fitted to the motor, a vibrating bar fitted to 
the vibrating member through a mounting part (111) 
so as to be vibrated in association with the vibration 
generating means, and vibrating vanes (16f) fitted to 
the vibrating bar, wherein an electrical insulation area 
(16e") formed of a hard rubber is installed on the vi- 
brating bar at a portion nearer the mounting part than 
the portion where the vibrating vanes arc installed, an 
electric 1 ine ( 1 27) is connected to the lower part ( 1 6e) 
of the vibrating bar on the side of the electrical insula- 
tion area where the vibrating vanes are installed and 
conducted to the vibrating vanes through the lower 
part of the vibrating bar, a voltage is applied from a 
power supply ( 1 26) across the lower part of the vibrat- 
ing bar, vibrating vanes, and a processing reservoir 
(10A) through the electric lines (127, 128) to ener- 
gize processed liquid (14) in the processing reservoir 
while vibratingly stirring the processed liquid by the 
insulated vibrating stirring apparatus. 
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mmmmmxa, mfMmmiwz^)ixmm^^mr^ct^$>^>. 
15 m»fts^£^^jfflufcA;uxmft?(±, sink* iigKoDipj±, m&ftv&m. 

)\s*nm2m*mmzm&&tte&mzm8i\stz$><DttjiZ>» c 

'&m*AJl<7smzxm=F-mB-?2><DX\ 5 0Hzjti#-ei±**j3 3ms» 6 
' IMARTtt, iifflfiSH)^il6f CD$fei»^2 0~4 0 0 
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^mmmmx'te, mmizmhx. »iiD D D ART%-^©iiiti, m 
m^mmmn^moymmmr^ i 6 e^^ttuzmnrnz^^x^^m 
mmmi 6 f ^mmmm^mwi i 6 f * ^©litb^ijfflt*® 

<*><, mz, *<Dmw\t{.x. %m^mmmn'mmiz{xxxmn<Dmmm 

15 cfcfcO , ±IBffe^oSffifc UT*ffl©m«iSB»<D*%{£fflLT4j «fc 

. [2i2 sit^mmiz^^mm^mmmnmm^m^tzmmmmmmomco 
nffiMm<Dmf&*7rs?¥-mmx$>z>. ^mmmmt. mx.immm.mmm 

20 d 2 3 (C43^T, *QJIff 1 0 A|*HCte, jBlMifc 1 4 £ Utittlfll4 

ttgfAmHPa a p#<DMSa a pA R T**STtf 6nT^<l»„ lttIo D aA R T 

®>mmi o Apixmmmi 4qnzmmzftz>o t&mmi oAF^ckt, 
25 &mm&ART<DmMm<Dmmiz, ±M%mmmxmmhtzio<ntmm 
mm^Mmmnrnwi 6&mmztix^z>o ^mm^mx^t. &%m& 

ntt^. ip*>, ^mmmmM. ±iesi2 i&tfm2 2<Dmmmmo)gzw 

30 m*^raffl<DaMti:cfc 0s «j^is8 o<7)y\v^'-ti£m5tigii}i 
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nmmi e tomizmEEzmuL. nmmm*'fr*5o »°pArt 
it. n&mmmmi 6 f <D%w>mfrt>2o~4oomm(Dmmz%m 

izmmznzo *mffiBMte. m*wzttm2 18.^2 2 <Dmtmm<D 
%)<Dtm%x*&z> mmm&A r TizeM)nir2>ni±<Dm&o)frm%:z>mz 

10 ut, ^MSa^ARTicEnsn-r^mEE©®'!*^^^. ^b^t-«> mz 
mm &mmmnmw 1 6£&i»iji: Lxmrn-rz*** ymmmwmm 

15 izmm-zti&o 

*mmmmit. m2 4<Dmmmmiz. wiz^m^mmmnmrni etm 

iz *i m t z o art o^^^is 8o« m x t«7^A-f & 
0. i mmm^8 4(Dun^$9ts2i±Biximmy^A~x$>K). wmm 

■ r t t^nizE.r>mmmmshA r T^eMi®]^! 1 Gtvmizw. 

25 fi£nTt^£o 

WIt? D ARTSt;iig|Stt8 5i±, S</^¥fTlCl2«3*lT^£#, if 

30 hi 2 simmniz &z&mRmmmn^w*m^tznm$m%iw.(Dtti<D 
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izmmznzo ^mmmm\±. m*wizi±m2 i&tfm2 2omm$m<D 

HI 2 9^^113 O(i*^0^ic«fc^^5C^i!j}I^S^ffl^^®Ma 

io mtb^z&mizMmztiZo *mmmmit. m*&}iatm2 scommnm 
iiffl$n^> 0 *nssm B J±. a£#wfcttia2 5©*»raffl^iWT**. 

20 ffll/>T^-5, 

Ltzmmmmmiz^x. &ft^mz£ <o<%ftztitz&mM5 , a *m , mmi 

C^»i l ] (*?L«B) 
30 Ac o M^mi t & <0 V & tz : 
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6 i <omiMizmm 

MW)*: — ? : 200V (3f@) X150W 

5 mmmf&m = 4 2 h z 

PMiTO ^ ? > ©SfSJc a # b ^ 0) 

mmmmmmmmK 4 . 5 v 

^JlffljlSm^t : 3. 5 A 
10 jail: W3 0 0 xL70 0 xH3 5 0mm 

fuzmm Ltz^o) c^?l nyy»h^afc0 2 2, 0 0 0 <o 
[si] 

iill ^Bii^iii;/ y y b 2k 

20 3 # 3 h >>l/i^T 

5# 3 0/^ y v h;uwT 

1 o# j&m»-r 

fc*>\ £Mffc<D?j|iimtt\ MS{lfi<D4£>m*>e>^JI^?L£i^§t4 0 ^ y 

25 Dfr&ofco 

02 3icwui^0^u/i«®$aii^« (m#M^s) »;i45tt**fc»a;iB 

iJjiW^Hl 6£UT, H12 1M2 2»CMUK^Ufe«5*Sfi»a«i 
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^ B^Sb^ZZtltz?-* >m(DMW)?Rffi (J¥30. 5mm, El 1 2 &Ctf 
i* D i = 2 5 0 mm/Da = 5 5 mm. Hi 1 lZ7rs?{$£fta =15°) 

RV&£$>^zznrz?-? vmommmffimm (gso. 5mm, m 

2(^|D, = 2 5 0mm/D 2 = 1 5 OmmfCfilia, HI 1 1 \Z^^ 

io fta=i5 l ) *:/^;M£teJ&&u -f >a— let oJlS&^e— *fc4 

ite»s:si!ia^^att, mm*-? tLX2 oo v o*d x25ow 

fcf©IS7 ICt^T r , = 1 6 mm, r z = 50mm£L, ® 6 L = 1 

OOmmtbt 

20 dm 2 t b/io ISffliKl^a©5feSg £gg!)mBI$o D n£©ft*IFM£ 1 0 
Ommt U Slfim®ia<D^«ffiS§l*4^CE)SfllB$IH*3^fc Ltz a 
**J4 0 MmCDmSMBI* s f#e>n/i. 

fc^cs, «ati$ra6#ffl-c, £bssj?2o nm^^w, 
30 ni6fi«?ii2©^5C}ii!jfi^sfc it, mmmmmmR<D^^'b<DX' 
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4 0 



&iX. WShW&t Itf $ 0. 5 mm, Hi 2iC^TD , = 2 5 Omm 
/D 2 = 1 70mm, Hi \ \Zm?fe%fta = 1 5° <Di)<D*{&mL. S. 

m*&&®^ z zntz?? ymo? ^mmm®. mmmm &*fAu, m 
[^»|J4] (m*M^) 

n»j3 tmmcommjZMmmnmwtt&mis* 122 3izmi,mmLtz 

15 *'i!U~?tzo 

An, mm^&*m®tbxi?>Ttf?y^TizftTtf. nmm^mm, 

PmUlS (12 6#BS : m$ 3. Omm, 1 . 5mm, P@(7) 

-MftllSlOmm, Wtftil2 0mm) fclgtt, %&Ui£MW) 
25 JHf^S^»^a^i:^XlHm^tg^^^Pi^5 Ommtb (BP*>, 

Wl £ CDgEII% 50mmfeb) , 7»ifii:lfil:©» 1 0 Om 

MmmftmwoiMmi:-*** y*-*-kz& o 4 5 h z-cws-t!-, 

30 MM&Jili^mm, 1 8 O O0/5}fIl$t, MSfflm?iStC 
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tzo c(di%, m\$m\±i oa/ dm 2 (oumm&v i #ia, 8S2SPm± 

1 5 A/ dm 2 ©BfltffigT*l#H©1M&^fcUfc. £ 3 IsXmZtltz 

5 m <d mrnmz mnrzw.mmm&m *>ntz<, 

mmm nra^ - tm^Mmmnmrn -f-fym? *mwm& 
-mmmii^^&mx'&itz&s *mmmx&s ^Wd-xtvux 

10 U> liWu^Xf >U^S5l^»3«ffififc©raPa«r l O Omm£ U X 
t- y 4: jg«J^®M^i^ t <DT$m * 5 0 m m t t , 

fc©IHIIB* 1 OOmmtUfc. 

*<d*sh. nMm4&<oi±mMz'£2>>b<D<D, mTms.~r^zmm*m 
zntzo 

15 t^wij6] immmm) 

mi 4 ^-rmmmmmn^m^mmbtzo m^ito^M 

20 d 1 2tC7j^TD, =25 Omm/Dz = 1 7 O mm<£> i bCS>:&{H^/-Co 

ffi,®m± 1 5 A/ dm 2 X$>r>fZo 
[11^7] (M£g) 

1 mnomfalZftisX, &T<D (1) ~ (4) ©IgJ: D^-ShuM^T 
30 ( 1 ) jftjjg : JgfMg&gS (M)^-?}gW]Ifc4 0 H z) 5 
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(2) ?m : mmmnmm. (mm^-^mm^L4ouz) shieu 4 
o~5 ox:<D7k*m^T 2ftfflmm 

( 3 ) *>fc7K8fe : 5 X 1 0 5 QVX±<OW&<DfSM * V**fl!^T 2 #fffl&l 
5 If 

( 4 ) 7KW • ^StSgJft : 1 3 0 ~ 1 4 0 °CT- 5 ftfSU&m 

mmm &9k?4->?m mme o o >; * h;io 

: 3 o °c 

W) 2 0 0V (3*1) xi50W©iiMlftiI (JS»^« 
15 VI3) ) ttWpi^, D2 5tc^-rSBM^ H«iffl*SK)^*B©$fe4S 

fifcffll^T 1 5 0 V<Z>mJEfca>W\ m^Jg^3 0 A/dra 2 bfc 0 
(a) U) ©$6^ii®jJI^Si:^MSp a Di:©P^{c, H2 5 
20 teTTs-fffilZ, &&to^%Zfttz*fyWk*7 7.WmMWL (112 6(7)^<D) £ 
Ellfc. Mrap a aT'^^mi:7X,fimtit5i:c7)Sgglli 1 0 Omm, ^ 

25 »30A/dm 2 tbfc. 

(7\) jtts^fca&K^-r. tiia, «sau«a^i!j«i^a 3 S:E 

5WC|fi]££oT^***, ^»«#^B<0^i!i^ffiH:*fbrn«4!iaafc 
30 tit^^). ^^^©iMlfll ttf**Tft*/SW«!j*J:<aj*-r* 
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*$> . mmmm^mmm^a turns^-? tzttmizw <t^^> mm* * < /aaa 
mF a frz&*ztzinmtz&mizMmmn%m*®mv. mmm^mm 
mm. m&comtittvz ztziimif*^mz. mmmmz*si,xmniz 
5 lesbT ^tzox-hh* zmmviz. (-n (n> tm 

Kv&MiXT'&z&miti:^* ttz. mmmnmmi*. mm&x&z&m 

(i ft ^. C C T'it, &9HMFa t Wi&%Mt £ ©BESi* 4 0 0 m m t L , 
>\^RtLX. XryU^f, 1?£0. 4mmt\ Hi 2tC^TD, = 1 
80mm/D ! = 5 0 mm (g] 4 1 @ g CD fcf — ^ ^tfTR £ ) CDfeCD 

JiUb© (-f) % (□) (A) ©^^fA%ffl^TM3 0t;tl 



15 Ac, 



[*2] 



Id) (a) u\) 



mmmm [#] 1 1 3 

lilf [Mm] 2 5+ 1 2 5+ 1 2 5 + 3 

20 BkVf M» **Xf>^LW 

iLjjjjMii joMMEMM TQMMEMM *Mf>MB£ 

tU*mmU.%% : JIS-K-5400 

25 ®mft*w.%&s mm*i/~)\'L. x*vh*\titz 

mm$.UM (V J- if U* — iC<fc-S>) : JIS-K-5400 
[H»iJ8] (ITOM:) 

30 &frfr<o rgz>t^*>?$m&&^tz* 
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■ ccvmmvtzmm^mmmn^miits tie©*)©-*?**. 

MW)*— * :2 0 0V (3*g) x l 5 0 W 

: 5 0 H z 

5 MWi&fc : ^-^>^T*. J?* 0 . 4 mmT*, El 1 2 IC^TD , = 1 

8 Omm/Dz = 1 5 0 mm (H 4 <DH 2 (H) tf— ^ 

Mffinsaa^ : ^ 5 tfc 

?MiI a n at L/t, (#2017) mx. ^tmi o 0 

10 x l 0 0 x 2mm0)>b<DZm^tz o &m&tLXQm (2 0 0 g/'J y h 
JU) *ffl^T*Q.JIi«*B§SU -flSTJU"?^ h [HJ60IJ7-1] &tf$MK 
h [H»l]7-2] ZMtiiisIZo 

ttmmthXs m^xteK^&^vmmmtmwtt&mi,. mmmt 
• zmmmisx. m2nz7rs?mmmzfimisx* -mr^^ hRv 
15 ®sr^-f hiMtfc. 

[*3] 

HfflSfllJ 7 - 1 



20 



25 



30 



HE [V] 


1 9 


1 9 


i&£ [°C] 


2 1 


2 1 


wffi.mm [A/dm 2 ] 


3 0 


4 




3 


3 0 


Kff Um] 


2 4 


2 7 


fSJg [HV] 


3 5 0 


2 5 0 








R&ftRl* [h] 


8 6 


4 8 








mm) 






mmmm = j i s 


- H- 8 6 8 0 




mmmiz . j is 


- H - 8 8 8 2 


try*— x®jgn- (hv) 
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10 



15 



20 



25 



ffitt&Mk \7)\s^4Y JIS-K-5400 

mnTJ^Jh JIS-H-8681 

m4] 





mmm 7-2 


ItttflJ 


mf± cv] 


2 1 


2 1 


[°c] 


5 


5 




3 0 


3 


mmmm [#] 


3 


3 0 


mm [Mm] 


2 4 


2 2 


mm. [hv] 


8 2 0 


4 0 0 








rnmum [h] 


2 0 0 0 


12 0 0 




a» 


^3 



30 



4»#) 

OllPaiJS : JIS-H-8680. 3 1*m8St5C$J£& 
lil^lJS : J I S - H- 8 8 8 2 e y rt— XiSJgff- ( H V) 
R&tliaift : 7^7^ h JIS-K-5400 

jSTkowiias* (a s of) 

■ Sllr;^^ h JIS-H-8681 

[£85919] (m$&fb) 

«flfiwett, in 2 8izm-ti£w*i&mLrzo net, nstt'fi:*tfe& 

iS (?^^JIp a n) £ UTti. 1 0 0 x 1 0 0 x 2 mmC7)7;U5^-^ Atg 

(#2017) *m^* ztiizft%&r>rzB'e*<DMmz?-fy$i7?>m 
s^iBsu/io mmwrnt* z-fymv. mzo. 4mmt mi 2^ 

~t D 1 =18 0 mm/D 2 = 5 0 mm 4 <E>3I 1 [s]@<7) e— S 
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T'IEKjU MW)%tt&*M$& 1 . 5mmT% »^ 2 0 0 0 @/#-Clgi& $ 

10 (^<£> 1 ) — mr)i<^"( b 

Hffi :19V 

: 2 OA/dm 2 
?SJg : 2 1 °C 
*&3B#H : 3# 
15 Blip : 1 6 ix m 

(^•<7)2) $S€7;u-^ h 

HE :21V 
WSttfBfi : 2 OA/ dm 2 
^jg : 5 °C 
20 teSBSRSj : 3 # 

All? : 1 6 n m 

CHJtffllio] (res&tt) 

25 M%3 0A/dm 2 tb/i, 

Msmiinam («ia a a) at. 7^v/^maz9 1 d*»£ 
<c*i>©*ffl^» ^m$m/T)\s* vmmm&/*m, (/r^* vmrnm 
30 »^^/7kijt) /m.®.^ /Tk&i/Mmm/yk&L/ffiffimtmtm/ 
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t±2 l'ct^ofc. mmmmmizm^zmmmcomm** 



Xh^tz* 

10 tfctefi?ij ur, 1 1 tm-o^mmit^mmzMLx. 2 5 0 v 



5 



y h y ?a 



2 0 0 g/y v h;u 
5 0 g / y » h ;u 
5 0 g / y y h ;u 



[*5] 



MO 1 



i±«fli] 



15 



mJE [ V ] 1 0 0 2 5 0 

[A/dm 2 ] 2 0 2 

C#] 3 3 0 

8iV [Mm] 2 5 2 5 

fifjg [HV] 450 350 



20 




25 



mm) 

WJ»J£ : J I S-H-8 88 2 tT * ( H V ) 

%m : gI^§iT-^®^5 0 OfgiCjfcfcbTaStti&Ufc 
RfitfisSi* : JIS-K-5400 ^mMU.mz J; 4 

cji»ii 2] A<Dmmm<t) 



30 



^Kl^-fb^ 'J 9 A 165g/'J»;h;i/ 
7 v it* V V A 3 5 g / y v Y )\, 

y vit h y * a 3 5 g / y y h ;u 
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mil tmm^mm^titz. 

5 [H«iJi3] (liabo#) 

H2 9 — 3 (HCMUl^Ufc^fiSrffl^T, W&2 0 Ommt#$ 2 m 

ai±> tg»^-^^2oov (3t@) X 2 5 0W-C, mMmmv?-* ym 

X'. W-Z 0 . 5mm, 01 2 ^t^T D, = 2 5 0 mm/D 2 = 5 5 mm 

io (m4(Dm 1 0g©t°~^=sr^-rM$) r'$>o/io mm%m<D*3>>m 

dr—^\*\izi l iB. / &2 5mm<D~v^)\s#--)i*§?mB#>rz > b<D*m^fzo 

Mp a p t <Dm%i* 1 0 0 m m £ L tz 0 jlW^-^ =Sr 5 0 H z T-fEffi) b , M 
W)?l>\m*Mm2 mm, t!fM&3 1 0 0[H]/#TiI»£-t!-/-c o 

( 1 ) X^7 7 5 y ^r;um<DilM 

r ^ ygg^y ^-;i4gn 60 0 g/»;*hA' 
20 4 0 g/«; * h;u 

0 . 5~3 5'J'J>yh y h ;U 

2 ~ 3 $ »J V >> h ;u/ V v Y ;u 



(2) 




5 0°C 


(3) 




3 Oft 


(4) 




6 0 A/dm 


(5) 


mm 


1 7 V 


(6) 


PH 


4. 5 



30 ttm<Dtz6biz, mm^x-K^z tzm^xmwommmnmm*mxtz 
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10 



15 



20 



25 



m 2 7 \,z m t mm v tz^m *m ^ mm® § <c o & « 

[*6] 

Hi 1 3 ^Migl 



iaii8#p B T [#] 3 o 

fll)P [urn] 3 00+1 
h^g^ [%] 0 



6 0 
3 0 0 ± 1 0 
3 — 5 



[HWU14] (ftot) 
H3 2tC@|L|^B^U/Sfeo#^S'Srffl^T> 1 00x 1 00X 1. 5m 

*fe^^»II^ffi«, i»^*«2 0 0V (3ffi) xi 5 0WT-, 
}SKj3M# s ?-^ y^T*. ff£0. 4 mm, D 1 2}C^tD, = 1 8 0 mm 
/D 2 =5 0mm (H4(7>f§ 1 [§]gOD fcT-^ £^TS<* ) 5*fe-C*ofc. 
HfiiSPW© 2 5 0 mm x 3 Omm^f^ >i$l3r — XF^tC^g — 

fat?* ym^-7s t <Dg§g(£& 50mmil, * * £ »AQ.Jlc& 

£<DSEIt£5 Omratbfc, 

U M^^l^mm, Jgf6Sfe3 0 0 
(725x400X450mm) >t<r% T 



30 



JgflK — 5 0 H zT*|g! 
0®/#T'lgi&S-t!\ &o#1 

( 1 ) $>'>%m<Dm.m 
mm 

( 2 ) 



1 9 0 g / y h ;u 
7 0 g / >; v v jv 
5 < »j «y h ;u/ h ;u 

2 5°C 
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5 0 



3 0 A/dm 2 

]tm<D tz tb ic , t6»a-e 4 ^ c ^ r iBj^co^iiijJt^g X tz 

m2nzmLmmL tzmw*m ^ r #> ^ ^ fctTfc o 
mmm 1 4 imm 

IE [V] 8 8 

m^Jg[A/dm 2 ] 3 0 3 

io mmmm [#] 5 so 

Mm [ /x m ] 3 3 + 1 3 3 + 3 

fgJg [HV] 400 200 

^ti mam ytiR^^m 

15 mm) 

mmmm :jis-h-868o o rmm^.m^.m 

Wmmm :JIS-H-S8S2 fc'^-^jglt (HV) 

mmm 1 5] (#>o#) 

U2 1 tCibp^bfcgl GIL, D2 1 i^^nTl^tWHigft 

20 ^m^^>) ^ffi^T, ?v y hmmoim&biztkftte-otz. m^mmm 

W)^tg^[5]-T**>^^, hi2<dd 2 \znm.-t^mtmw]mm<D2{^t 
tezmiz^tzo wmmMvm®<Dfom±5tt.ti.tz. 
25 zniaftitmmmi 4 tmniz^xmmistzo sb^^miitmmm^t^ 

o 

;u— *— ;u^\©«>o#(+|IS£l?iJ l 4 >. vmnx^tz* 

immm 1 6] 

30 mmmi siz&^x* mm.8 vomm*. mt&&i kH Z ©5%A-;^ 
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5 1 

»Jl ckO— Jf SJlWC, iCSog^tCb/ioT^LT^iiortl 

( 2 ) mmmm^mmmmm tt^c^ja^ h?s * tz i±<&u<om 

mm^mmmRRz/^mizjt^xnn^ntzmmmmmmmizm'mr^ 
<dt\ mmizzz&t&mmoimim^mwiz i^w^D^ssiKcis 

zn^Mmmnmwtmmzntz, 
15 (4) amic<fc^Ma^ a n a©^®Mic*^0^©}]ifM^a^ffl^ 

ct&K^tztb, '&*&D*%*nffi.mmx&mizmmmm'r2>£t&-ns 
mtt£<0s mmmm<DMm*wi,<fa±is-ez>z\£&xiztzo mx&. 

20 &o %<Di§&l<Zl±'&%:3 A/ dm 2 fgjg T*& o /im^Jg£ 2 0 — 3 0 
dm 2 mmiZ, m^&o£(DiI£iait£^3 0 A/dm 2 fiJgT*& o fcl 
M*60dm 2 fiJgK, Pitl|§<b^ii^{Ci±^5R3 A/dm 2 mm. 

x$>r>tzwm.mmz 30 dm 2 mmiz. %n?n\Z}±isi?&z: tvx% 

tZo 

25 (5) mzs tmm&ti±&m'&<D'mffit ^xmrn^ti^mmmm^m 
m*ttmistzm'&tzte, mmmmmmm^^m^-m^mm^zi&n 

VZZt&X'Z&<DX\ * o^t^m^jg^^atcujiT^c t&x% 

tZo 

(6) ^mm^mmmmiz^mt. m?>ftzmm<D<m<m*mi,<t%ntz 

30 >b(Dt?%£i:&XZtzo mz. Mf&.-Ztitzm<DBZVK)-X$>r). BIH 
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5 2 

ft ft h <& tl tz i><0 £ o tz . 

(7) ^o#<7)ii^{c{i, *?m*mm?z>t. t£*i£tejt^T*SB$iig 

5 t&X*%tZo 

(8) mSM^tOiiiirtCte, *fg^«rjiSffl-r«6 4:, [H]£]0[)£><2>*i£tftJf2 

m<Dm&&mt>titzo 
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5 3 

i« # cd m m 

it. 

15 . w 3 iciatecD^f ^rajt^Bo 

m vttvrzzmcDMiz, ffimMmmzftLxMtmmmtnmwzmmz 

20 6 . mtmmmmo) < t ^-mmttnmMm t l -cti 

7. mmmmmzit, ffiimm.mmmmziti?zm?.Mmmm* 
m o wtt re sis^cd ffiy ic . tu § e»*$ % ^ u t HuiBiiw^ t mm w iz mm z 
ntznmmffiB))mm*m*)ttvt>ftx^zz nz^mtrz. mmmiz 
25 mm<Dmm^mnhmn^m 0 

mmmm izm <o m w- e> r ^ & z t 1 1 s , it #n 7 \z %zm.<D^m 



WO 03/000395 



PCT/JP02/06217 



5 4 

io. mtmmmtt Lx<DM**?mi ommm^^m 2 on 

1 1 . Iul5^ 1 ©Hg as** t §ulBH 2 (Dm^SPW i: cdFePI^ 2 0 — 
4 0 0 mmiC*i£f ^tlT^^i: t^fct^, If ^11 1 0 (C§eSc<D*fe,fi 
10 ^IIAfl^Bo 

mmmmR<D'>* < 4>-^^buie^ 1 <omm mtiutmmm 2 
15 13. mm<DmzMmmR<Dzn?ntmimm<DMmmfcmK)tt 

^ct^Itt^, m^JSi 0(clBic©^^Jifj!)JI^ao 
1 4 . iiu§B*t2&(9»f$lctefuE^^ 

l 5. tniB^©M^lc{±MIfimm^l&li^i|)?lc?^r^MBJgfi) 

zztwmtrz* tmmi oizmmvtmxMmmnmwo 

i 6. ffimmmmimmmmmv&<o. mmmwvmimtf) 
mmm® iz *t -? z mizmmmm z m <o ft vt tz %mv> miz$&x.&u&.&\w> 
30 Rum&Wimfam&MmvznT^z>cb:*<mmzTz. mxmnztz 



WO 03/000395 



PCT/JP02/06217 



5 5 



t *> i *<dmW)W£ . mmmmzw o wenm < t *> i fto^ra 
' ^m-f^nx^^m^mmmnrnm ; 

10 )i>Zstt<DEE.*QltiuT&'&m 

0-4 0 Ommfclif&SflT^ac t*W$k£~?2>, If 1 7 tClBig© 

15 i9. luiB^ift^^Mammw^m^tc^i-^HuiB^i!)^®*!? 
o ttvtz&ftvMizmnm&mmztixs <o . mmm 1 commm^tm 

^urwiB*aifc«»WK:»tt*nr^*ci:*«Fafcr-6, swan 7 

20 tClB«4<Df«5I^go 

2 0 . HuIB^W)^S^HijIBiimif«*^UTMBm^^amWti:^ 



WO 03/000395 



PCT/JP02/06217 



5 6 



mttz, immi 9iztm<Dm&mmw.o 

23. mtmmmRmmvffinmmwizmvttttznx&r). m 
ibis i <Dmmm&v : ffimm2<Dwmmt<Dzn?n*mmm<DMmi$ 

'j>*< t i ^&v c *ni,zmmzntzmmm%zftLxmznut:'mn 
mz&imznx& o , mmm 2 <Dmmmti±mnm%i<DMmw<D *><d\& 
<D'j>*< t>b 1 ^RV*nizmmznrzm%mn*%*ifrLxffimwffitw 
.m.Mizmmztix^zzt*&mt?z. m&mi 9 izmmvmmmnk 

10 So 

2 4 . mmm^o)mmm<D %<D'j>%: <thi nizmmz 
ntz M$mmm*ft bxmtmm t mnrnzmmz ntz mtzmmmm 

m<o'j>*< ti> ir>Ra*fti,zmmi$ntzmtmw*%*ifrLxm?.wm£ 
15 m%mizmm^nrzmmmmmRtmmm2(Dmmm^t \,xmtirz>z\ 

2 5 . mzm&(DMmwiztemm^wmMmiztt?zmBMm 

20 lYLxmtmmtnnmizmmzntzmmmmmffimmtmmm 1 

^ t> 1 ^Rvznizmmzftrzmimwm*ftLxmtZMMtwm.mzm 
mzntzmizmmmmmmmmm 2 ommmt Lxmt-tz z\ t * 
$& t?%, tmm 2 3 izmmommmmWo 
25 26. mm%i 7iztm<Dmmmw<Dmtmmwwz&mmm* 

m 2 cDm^w ^ ^ t- suf bmm * ^> u xmm u & # e> m&MWimw. 

2 7 . miZm l ©«®SI5»i: bOIBB 2 tola© HPS*: 2 

30 0~4 0 0mmlCiJft^i:i:^tt^, ft #JS 2 6 tCl2®05yMH 



WO 03/000395 



PCT/JP02/06217 



5 7 



2 8 . mmm&£.^mz&^x i o~5 o o h z <dmw>&<dmw} 

2 0 0 0\5\/ftX'mWliS-& IS*I12 6 iClSitCD^ 

2 9 . Buiem i ©mMSBWs^HijiHm 2 <Dnm%m<D ? < 
tii *t -f £ tu lets i * >h ii £ o w tz ^ # © f ij jc o ft e> n tz <d 

io . 30. mum i (DmmmmvmBm 2 ©m^ra-© ^ ^o^* < 

3 1 . lufB^ l <D«^(5MS^HfJlBm 2 ©S^SPWct) 3 *>©4># < 

3 2 . mmm^mmmnmm.^ 2 u . m%^% 1 ©mum* 

t LTffI 1 <DiiuIB*Mf5«Km#^ 

iuiBH2c7)a@gi5Wi: Lxm2<ommmm^mmmnmm<Dmm 
20 tgw^icKOM^^nfc^o^ffl^^^^^irtrntT^, fs#ii2 6tcia 

mmwtzw<ottv*>n. mmm 1 <nmmmtJ&v : mmm2<D'mmmt<D* 

25 wK)ttvtz%m<DMfcWK)miztitz>b<D*mm{s* tuian 1 owmmt 
t Lxmzm%icDmmw<Do*><D'j>tti< th 1 ^ttft^xmtzmmtwm. 
&)izm®tztitzb<D*m\<\ mzm2<Dnmmt*ffimm<DMmw<D5 
*><Dm<D'j>*< 1 ^*ftvxmmwmtnnmzmmztitz>b<D*m 

30 34. buIb^ 1 (owmmtRvmizm 2 ©tswo ? < 



WO 03/000395 



PCT/JP02/06217 



5 8 



3 5 . mmm ■, 

vKzmmmngiW (a) ; 
mmm* (b) 

io mtmmmm. mmmmt (b> Rvmmw&mFa (o 

. cdp b ips^2 o~4 o o mmimttLrmmmmmftiznmztiz & *)mf& 

3 6. HtjiBm^w (b) ximtmmm& 1 (o ^tuiBJiratg 

15 3 5 iCgEtfeCO^EIS^JI^fio 

3 7. fufBMSBW (B) tt, #?LS€t£tfft, ^c^^ 

3 s . mmm ; 

25 «ji 0 a a (o *mw»imzuft~rzm$m% 
zmzx&K>. 

mimmmRRvmmmmFa (O ^-€-n^*ncr>^Pn^2 o~4 o o 
30 39. mm&mFa ( c ) tmtmmmm^^m ttmv, tibb 



WO 03/000395 



PCT/JP02/06217 



5 9 



40. mzwrnm* (b) zmz.xio*), mmmm (b) (iBuis 

JgMtM&tfMB^Mcft (C) <D J ttl?tlt<Dmm*2 0-4 0 Omm 

5 ic$tf# b r HTjis^iitii^i ic iem $ n z £ ^ mm znx^zzt t -t 
4 i. rntmmmt (b) j±, mim, 

So 

io 4 2. mmmxMMmnmm (a- ) 

ii 3 8 izimwmwmmmmo 

43. mtmm^mmmn^m (a* ) cD»#©MismMitt*6^ 

ii: ^ t * S5Ejg«l^« 0 W W © ffl ic tt ii*f8#i® & 3 n T 

20 HfiiB^iS»K:Bi9tttf6ftT^*c si*ii4 4»cib«c© 

4 6 . ii9iB*ffiffl»flj!l^«fcfc«JE«»^«J: 9^*«cB5«l*«f^S 

If^il4 4iclBigcD^®MJi^ac 
25 4 7. lff*H3 5 iClBic^^B^II^MCDBijIB^IIIil^iC^II^^ 

An, SulBM^SL hJjIB«HSI5W (B) acfifflEWMaHfi (C) fcHufB 

«is?KK:aiau, HuiBmngRW (b> %-^r©meifcb. aofuiB^^o-a 
d°o (c) %fi!!^©mafcL, mtz—^oww&umtzmiiowm<Dmx'm 

30 (o <&^®&Ji%tTfc5cfc&#»fcT*3i®&g3rfc. 



WO 03/000395 



PCT/JP02/06217 



6 0 



4 8. mmmmnsMitmrnm^ mmmit. mmwm. mmmn. 

49. mtmmmm. mmmt* mmmm. wixt^o^ 
^ioA/dra j ^x±(Dm^mx'n^ ^zt t-rz, w^tn 4 8 

50. iuismtf^o#^2 o A/dm 2 \^±<Dmmmmxn^ ^ c 

io 5i. mtmm^msiiz&^x i o oHz(DMmm<DMm 

■ *:3B£3-e\ mmmmmzm^o. i~30mmMii!!2oo~i 
200 o^/ftx-MmmtzctzmfflLt-tz. mmn47i>zmm<omm 

15 An, mzmmmRRvmtmmm& (o ^MfE^ra^csmu m 

Mo|fj|BMIIp D a (C) ^rfW<Dm@i:b, ME— ^©m^&t/itufEffe^ 

-C, mjIE^MSp a D (C) ©^®M^ft^^c:«l;^^i:-r^^®^I^ 
20 & 0 

5 3. MIE^i«^iCMEM^aSraiE«iIa n a (O (DZtl 

?ntm%2 o~4 o omm*%m?&£*>izmm$m (b) stkmu 

■ mnmm (b) ^^luiE-^^w^^uT^ffl-r^c^^^^i-^, 
tf5j<iM5 2 izmm<Dmffimmumo 

25 54. MEfioMSfctwsM^ raisgKb. mmwm. WM®tm* 

*w®£ir2>. mxms 2iztm<DiBkmmmjjmo 

55. BuiEmsM^. Pi^^t. m^5jf@. wi™it5zj±tf>o#, 
c n e> © boms * tz it mmm , & £ ^ & mtii#> o # a> m * tz a mmm 

30 *l OA/dm 2 Ul±com»ftS5ST-tf ft? C £Zmffllt?Z, IS^II 5 4 



WO 03/000395 



PCT/JP02/06217 



6 1 

5 7. mmmm£.^mz&^x 10-500 h zomrngKomm 
5 mBmmm^m^o. 1—3 o mm sojif^2 0 o~i 

2 0 0 0@/#T-»J$-t*£C ^^^^r^v »5}tlS5 2K§E»c<S>^® 



WO 03/000395 



Var 



PCT/JP02/06217 




WO 03/000395 



2 /27 



PCT/JP02/06217 



m 2 




WO 03/000395 



PCT/JP02/06217 




O 



WO 03/000395 



PCT/JP02/06217 




WO 03/000395 PCT/JP02/06217 



s / 2 - 




WO 03/000395 



PCT/JP02/06217 




WO 03/000395 PCT/JP02/06217 

' 2 7 



7 /2 




WO 03/000395 



8 / 2 7 



PCT/JP02/06217 




WO 03/000395 PCT/JP02/06217 

/ 27 



9 / 2 




WO 03/000395 



PCT/JP02/06217 



'°/27 




WO 03/000395 



PCT/JP02/06217 




WO 03/000395 PCT/ JP02/062 1 7 

12 /27 




WO 03/000395 



PCT/JP02/06217 



13 /27 



HI 17 




iifiiiim. 
iiiiii 



WO 03/000395 PCT/JP02/06217 

16 /27 



m 20 





WO 03/000395 



PCT/JP02/06217 




WO 03/000395 



PCT/JP02/06217 




WO 03/000395 PCT/JP02/06217 



19 / 2 7 




J 



WO 03/000395 



2 V; 



PCT7JP02/06217 



27 



m 26 

£ 6 



84 



WO 03/000395 



PCT/JP02/06217 



22 / 2 7 




WO 03/000395 



23 / 2 7 



PCT/JP02/06217 




24 /27 



PCT/JP02/06217 




INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP02/06217 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B01F11/00, C25D21/10 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B01F11/00, C25D21/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Toroku Jitsuyo Shinan Koho 1994-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 915182 Al (Nihon Techno Kabushiki Kaisha) , 
12 May, 1999 (12.05.99), 

& US 6261435 Bl & JP 2988624 B2 

JP 2852878 B2 (Nihon Techno Kabushiki Kaisha) , 
20 November, 1998 (20.11.98), 
(Family: none) 

JP 3196890 B2 (Nihon Techno Kabushiki Kaisha) , 
08 June, 2001 (08.06.01), 
(Family: none) 



1-57 



1-57 



1-57 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
13 September, 2002 (13.09.02) 


Date of mailing of the international search report 

08 October, 2002 (08.10.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/2 10 (second sheet) (July 1998) 



BBI»ft$ 



S&ffi®*^ PCT/J PO 2X0 6 2 1 7 



a. &m<nm-rz>&w<oftm (m&ftftftm (ipo ) 

Int. C1 T B01F11/00, C25D21/10 



^^ffoTtS/hPlW^ (BBttlfiHR (IPC) ) 

Int. C 1 7 B01F11/00, C25D21/10 



0#S*/B*r3fe&« 1922-1996^ 

n*m'£mmmmmte& 1971-2002^ 

0*i*ffljf*ffft^« 1 99 6-200 2^ 

0#HBS38ffl*r3R^« 1 9 9 4-200 2^ 



C, 









A 


EP 915182 Al (NIHON TECHNO KABUSHIKI KAISHA) 
1999. 05. 12 

&US 6261435 Bl & JP 2988624 B2 


1-57 


A 


JP 2852878 B2 (0*7^ /D|£C£H±) 
1 9 9 8. 1 1. 2 0 (7r5!l-4U 


1-57 


A 


JP 3196890 B2 ( H #x / tfc££f±) 
200 1. 0 6. 0 8 (7r$!J- 


1-57 



fEj BKttlBBfli0UB*fcHttrt-CfcS*s. BBttBB 



6>Bflf 0>fc#>lc3IJiH~S to 
rYj-4»lcBBiioab-5XiR-C*oT, SKXiRfcffioiK 



13. 0 9. 0 2 



08.10.02 



BBH3HHB<0«ft&tJC*>Tft 

H*B4MWr (I SA/J P) 
S5^#-^ 1 0 0-8 9 1 5 



pa p tn ■ ; gi ; 



3F 



9 6 2 1 



03-3581-1101 f^i^ 3 3 5 1 



^PCT/ISA/2 10 (»2^<— v?) (1 9 98^7^) 



